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" REGULARITY AND MECHANISY OF ummxvsnnmm'rmﬁ £355

Part 1. BIACK 3¢A
N.‘ M. Strakhov -

This article deals with the regulerity in the distribution of = .
clastic materials, 0&003, iron, manganese, phosphorus, and organic .
matter in the sediment of the Black Sea, .

I METHOD OF CALGUEATING COMPONENTS OF MARINE SEDTUENTATION

The progress of knowledge of the mechanism cf sedimer: eccumili~
tion in seas iz impusalble without & besie improvement 1n thz meiiod
of quantitative ovaluation of the course of the sedimentstion process
in relation to each camponent of the sedimernt. .

The orireipal polnt of improversnt is simpls, (n order to
explsin tne mechanism of sadiment eccwrulation, datz must be gotheres:
on the absolute amount of each component which has settled on one
unit of area over the same pericd of time in different parts of the
reservoir. Having arrenged such data, it is eany tc construct a map
of the distribution of absolute amounts of each component on the
bottom of the sea, to explaln the sectors of meximel and minimal ac-
cumilation of each component, to compare such mars with each other
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for different components, to campare them with the hydrological
_ and hydrochemicsl regime of the reservoir, and thus to disclose
- £11 observable regularitiea and basic factors which eontrol the
course of marine sediment acoumulation in general.

P cbtain the absclute amount of any somponent in each given
point for same interval of tine is not difficiilt, In order to do
this, the width of a dry core sarple corresponding to the desired
interval of tinme amd expressed in centimeters (h) is necessaxy.
This figure is nultiplied by the volumstric weight of the sedinent
(v) and by the nuber which expresses the percentags comtent of
the studied component in the dry sediment (p); the product recvived
(m) will express the desired mess in grams per sq cm: '

m=hevep (g/8q tan).

This very simple methcd damands, however, one essential pre-
limGnasy condition. It is necassary that the ealeulations in all
points of the basin be made for the same interval of time., In
other words, the. mothod demands an exact stratification of the
sediment. Starting frox some initial width of the sediment in
soms point, we rmst know precisely which width corresponds to it -
in all other points of the resorvoir. This notessary premiss of .
the method of absolute amounts greatly limite’ ita practical use.

_ The author has calculated the amount of each component per s
andt of area of tho bottom which has accunulated during its regent Ll o
_atage, 1.e., the last 2,500 year:. The thickness of recent Black ~ !
Sea sediment is hased uron the stratigraphy of silts which was
worked out by the author and A. D. Arkhangel'skly in 1928-29,

Ation of recent sediments has been established by the author

from data collected by 296 staticns in the eastern and central parts
&~ the san. The analysis of the data obtained made it possible to. ¢ .
establish the following cegularity in the dle>-icution of basic e
sedimentary componants over the bottom of the Flask Ssa. Loty

II. DL-TRIBUTION OF TERRIGENOUS HATERIAL ON THE FLOOR OF THE ' L
‘ BLAGK SEA AND ITS DETERUINING PACTORS L

Tha localization of absolute amournts of clastic perticles
(4nreluble residus) ou the tottcm of the sea is charactericed by o
- 5 mawtaal ascumulation (up %o 100-3%0 gr per aq om) in the litisral
cones, and mininal acoumilation (2-10 gr) in the haliostatic central
arsss. The 1ittoral sones (and haliostatic areas) adjoining the
mourtainous paris of the continents (Asia Ninor, Caucasian shore)
are characterizod by highor acoumulation of clastie particles compared
with the reglons of the flat (platform tyne) sontinental area inths
porthwestern cornar of the am. The surmsats oareylng minexal de-
teftus shich Bes Loua throm Inte the rua 2orpitozte this pisture. .
In some places clactic particles are rulled toward Lhe center of ths
besin, chusing the appsararcs of strips and tonguss cf increased
olastie sediment cooumulation intrusive in tha pelagic areas of tha
‘eea. Inconstams surrents running in one direction from &inop to
Novorossiysk and then in +ts cpposite direction have created two
such "tongues,® cne of which runs from Sinop to the northeast and
the other from Novorosalysk to the southwsst. On the other hand,
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“tnd Girrents earmying puve waber (for example, that“coming out of Ay
Kerch Strait) are shown on the sea bottom by the appearance of
strips and spots with & ninimal accumulation of clastie particles. - °

ITI. DISTRIBUTION OF CLASTOMHILIC COIPONEMTS (IRON, HMANGANESE,
PHOSPIORUS) ARD FACTORS CONTROLIING YHEIR LOCALIZATION IN THE
_ SEDTIENTATION OF THE BLACK SEA

: Tho distyibutism orver the bot! wm 3f tha Blagk Sea of gbeolute amounts.
of other basic components (CaCuy, .irgesic motler, iron; manganese, phos-
phorus) oolnoides with the baei lines of distribution of clasjic materisl
(1nacluble ziperal residus). Tho grcatest emounte ot CeCUy, iron, mem-.
ganesé, phosphorus, and organic carbon are oosncentrated in”the littoral
2snes 5f the ssa, where the maximal accumulations of terrigenous perticles
are alsy found. In thees zonem the maximal gorcentrations of sedimentatiosn
of all these components generally cotmoide. The minimal amounts of 05005,
iron, manganeca, phosphorus, and organic carbon ere woncentrated 1n thy
ceatral regions of the sea und, in general, also ¢olncide.

The distribution of iron, manganese, and phosphorus has the
. greatost gimilarity to that of clastic material and therefore thess
alements have baen united by the author into a clastophilio group.
This simlerity aypears not only in the distribution of absolute
amounts of these components over the floor of the ses, but also in
the percentage content of these slements in the natural sediment. |
The diagram and tables given show that the relation of iron, manga~. .
nass, and phosphorus to the clastic material in Mytilus Modicla e
phaseoline mids as well as in deep-sst gray clay is practically the ...~
same. Relatively grester accumulati>n of the abote ¢lastophilic ..
corponents is to be found c2ly in pelagls calcarecus limestonas, -

ORGANIC MATTER) ASD FACTORS CONTROLLING. THEIR
1OCALIZATION IN SEDIMENTATION OF
THE BLACK SEA

IV, DISTRIBUTION OF TALATTOPHILIC COMPONENTS (0aG05, |

E Caloite and orgenic matter are distinguished by ths author !
irto a talattophilic group. The similarity in the distridution RERE
of cungonenta of the talattogﬂic group (ca%and orgsanic matter) .. ..
to that of olastic material not 8o defimd expreased, the REROEE
amount of $aC03 and crganic matter decreasing toward the center of .’
the sea wueh move slowly tian the sbsulute amount of theo elustic i
maverial. This faot rvesults in the zelatlve aisumnlation of ssledte . -
and organic mstter ip pelagic rarts of the ses exd a higher psrcentage '
of their convent in the muds. The sizdlarity is limited only to the
dstribution of absolute amounts. The percentage characteristics of
the - composition of muds produss distribution curves of CaC03 and
crganic earbcn which are shorply distinguished and almoat tﬁo reverse .
of distribution curves of clastic materisl. '

.. The degree of similarity in the distribution over the sea bottom
of clastic, clastophilie, and talatiophilic componenvs bears a close
velation to the ways of migration of these comporsnts in fluvial
waters. Iron, mangansse, and phos-horus are mairly transported in
rivers by fine terrigenous silt, ionised and collodial solutions
being of considerably less importance, and it is precisely iron,
manganess, and phosphorus which are distributed on the sea brttom
with the grestest similarity to silicate clastic materials. For

" €&y, and empscially for organic matter; the clastic form of transfer
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is less important., Either lonized (Cag03) or collodial solutions™ =
(organic matter) are predominant, and the similarity in the distri-
bution of these somponents with terrigenous material is less ex-
pressed, Thus, it can be said that the less the role played by the
elastic form in fluvial transportation, the less the similarity in

the distribution of this component over the sea botbom with that of

:I;; clastic silicste particles (inscluble mineral residus), snd

e varsa. .

The differences in the distribution of clastopnilic and -
talattophilic components of muds fron that of clastiec material :' *~.ui Voo
sre identical in all cages. Both tha. clastophilic and talattophilic ' :: "~
componenta in the course of ssdimentation sccumulate relatively in .. .0 '
the cemtral parts of the sea. The relative accumulation of iren,
manganese, and phosphorus is much more weakly expressed than ac-
cumulation of CaC04 and organic matter. In other words, on a
profile fram the périphery of the sea to the center, the sedimenta~
tion of clustic material proceeds socwowhat more rapidly then the
precipitation of iron, manganese, and phosphorus, and the sedimenta~ -
tion of the latter is more rapid than that of Cal0, and organic mattere
. This regularity may be expressed as follows: tie greater the role
played by ths ionized form in fluvial transportation of any camponent;
the greater will be the relativu ascumlation of this ceaponent in
the sedimentation of the pelagic parts of the aea. Pracisely thace
 'movemsnts of masses of some components relative to others in a pelagic
Sn dlrection cause that change of the relative chemical compositicn of ..
" . sea mds which we cbserve in actuality. PERETR E N

Apart from the knowledge of the enumerated regularities, an‘:.
. eveluation of the feasibility of the percentage mothod as a method ,
of studying the mechanism of marine sedimentation is essentisl for ' "
’ .  Therefore, a brief comparison of the results of i
;. the percentage method and the abaolute amount method is made. ...

~ From the cata it ir seen that the percentage methed as a general,
ruls reflects the saue basic general tendencies in'the distribution
. "on the bottom of the basin of terrigenous material, showing ragions:
of presminent sedimentation (iittoral sones of the sea) and areas .’
of Lmpoverished sedimentation (pelsgic sones of the sea), But the .
percentage method docs not give the exact amount of terrigenous material: ' :
whish is in some part of the ssa, ner even an exact comparison of these
amounts. All —- even the very strongest — variations in the intensity .
»f accumulation of terrigenous material are reflected by the parccntage -
meihod 3n exceptionally weak fom. To §1lustrate this weakness, it is .
sutficient to shuw, for axample, that the perceat of terrigenous ma-
terial from lytilus lodiula silt to lime silt decreases from 75 to
28 porcent (f.c., iess than three times), while the actual amowmt of - . ¥
clastic particles decreases from 200-300 to 2-4 gr per 5q Co. This,of * *
course, is still not the limit of the leveling. The same holds with
regard to elements of the clastorhilic group. For each of then the <%
: percentage method also as a general rule reflests the tendencies in
the spatial localization of masses inside the resarvoir, but it cannot
give the charecteristics of the real megnitudes of these masses. The
comparison of the condust of two diffesent olemsnts of the clastophiiic
group {for exampls, manganese, iron, and phosphoras) or the comparison
of the distribution on the ocean bottcm of all clastophilic groups and
clastic materiul ia a different matter. Such a somparison gives very
exact results and makes it possible to explain the role which cther
parte of the sediment play in the sedimentation of one of
. tha components. . . o
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The percentage method is absolutely inapplicable to analysis ‘
of the protess of sedimentation of talattorhilic components, organic
matter, and earbonstes. An imerease (or decrease) of the percentage -
Sorttent. of thelr components in natural sedimsntation does not in ths
1sast denote a consentration (or desoncentration) of their actual
m :.: mtihe :ama :r t.:m ozgglr area of the ses. Here, even
enoles o 6 gpa location are not given the
percentage mothod, given by

Thus, operating with the persentage method, we are in a
position to analyse the sedimentation proceas only very incompletely.
For a complete and objective picture of sediment acoumlation,
ainultansous application of the method of absolute amounts is neces-
sary, and this vwill serve as a ccntrol for conclusions cbtained franm
ths rercentage method, ' :
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